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1. GENERAL

1.01 This section provides an over-all system

description of the ON1 and ON2 carrier
systems. At present, the ON1 system is used pri-
marily for transmission over a combination of
cable or radio and open wire, and the ON2 for
transmission over an all-cable or radio facility.
The ON1 system may be used as an all-cable sys-
tem. An over-all system consists of Ol-type car-
rier units located at the terminals and a high-
frequency line made up of cable and N-type
repeaters or a combination of cable and N re-
peaters and open wire and O-type repeaters.
Detailed descriptions of the terminals, junctions,

and the repeatered line are contained in Sections
362-100-100 and 362-400-100.

1.02 This section has been reissued to include

information on the ON2 carrier telephone
system, and since this reissue incorporates a
general revision, arrows ordinarily used to in-
dicate changes have been omitted.

1.03 The ON1 and ON2 carrier terminals con-

sist primarily of Ol carrier channel units
and modified O1 group and twin-channel units.
Both the ON1 and the ON2 systems transmit and
receive in a low-group frequency band (frequency
allocations are shown in Fig. 1) and an ON re-
peater is always required between the terminal
or the ON1 junction and the N high-frequency
line in both transmitting and receiving directions.

ONI1 System

1.04 A complete ON1 system includes terminal

equipment at each end of a high-frequency
line which provides five groups of four message
channels each, Thus 20 channels may be trans-
mitted via an appropriate ON repeater to the
N-type line. An ON1 system employs, on the
N carrier line, a low-group frequency band of
40 to 136 ke and a high-group band of 168 to
264 ke. The frequencies on the high-frequency line
are frogged at each repeater point so that if the
repeater input frequencies are in the low-group

- band the output frequencies will be in the high-

group band, or vice versa. A fully equipped
ON1 system will provide twenty 2-way channels
over two pairs in an N-type cable. Either the
8700-cycle built-in E and M lead signaling or in-
band signaling may be used in the ON1 system.
In the case of in-band signaling, optional chan-
nel units without built-in signaling are used. In
the ON1 system over a combination of cable and
open wire, transition is accomplished through
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use of an ON1 junction which contains equip-
ment necessary to perform the required steps of
modulation. Typical all-cable and open-wire to
cable arrangements are shown in Fig. 2 and
Fig. 3.

1.05 The ON1 system enables more efficient use

of an N-type cable facility than N carrier,
allowing 20 channels to be transmitted on a cable
pair compared to 12 channels with the N carrier
system. If an ON1 system is only partially
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Fig. 3 — Typical ON1 System Open-Wire to Cable Layout

equipped, provision is made to add a level control
tone. This tone ensures total power on the line
even though the system is only partially equipped.
Maintaining total power is required because re-
peaters regulate on a total power basis. The fre-
quency of the level control tone is 76 kc and is
always used if the system is not fully equipped.
The proper order in which to equip an ON1 sys-
tem is first group 1, then 2, 8, 5, and finally 4.
A circuit layout illustrating the flexibility of the
ON1 carrier system is shown in Fig. 4.

1.06 The ON1 system may be extended on radio
facilities. In this application, a 20-channel
ON1 gystem in a normal low-group frequency
band is combined with another 20-channel ON1
system which has been translated, via a repeater,
to the high-group band. This combination pro-
vides up to 40 message channels for transmission
over radio facilities. In addition, a similar ar-
rangement of a high- and low-group band may
be further modulated by radio multiplex equip-
ment, thus providing up to 80 channels for trans-
mission over radio. The ON1 system must be used
for the extension of radio circuits over open wire,
since ON2 equipment is not available for this.

ON2 System

1.07 In the ON2 carrier system the 4-ke spacing

between groups, characteristic of the ON1
system, has been eliminated to provide an addi-
tional group of four message channels. The ON2
system thus consists of six O-type groups, with
each group containing four message channels.
The 24 channels are transmitted from and re-
ceived at the terminal in a low-group band of
36 to 132 ke. The standard N-type line repeaters
alternately translate the line frequencies from
high to low group as in the N and ON1 systems.

Also, as in the case of ON1, an ON repeater
is required between the ON2 terminal and the
N line.

1.08 The ON2 carrier system provides up to

24 channels for transmission over N-type
cable as opposed to the 20 channels of the ON1
system. As in the ON1 system, the line frequen-
cies are such that the low-group band is trans-
mitted in one direction and the high-group band
in the other direction. The preferred order of
adding ON2 groups in a partially equipped sys-
tem is first group 1, then 2, 8, 6, 5, and finally 4.
A level control tone is provided in any system not
fully equipped. The frequency of the level control
oscillator is 76 ke.

1.09 The ON2 system may also be extended on

radio facilities. In this application, an
ON2 system in the low-group frequency range
may be combined with another ON2 system that
has been translated to the high-group frequency
range and thus provide up to 48 channels for
transmission over radio. Two additional ON2
systems arranged in the same manner may be
modulated by radio multiplex equipment, thus
providing up to 96 channels (4 ON2 systems)
for transmission over radio. Junction equipment
is not available for the transistion from open
wire to ON2 cable.

2. SYSTEM DESCRIPTION
A. System Arrangement
Open-Wire — Cable Arrangement

2.01 An ON1 system arranged for use with

open wire and cable is shown in Fig. 5.
The 20 channels shown are derived from five
O-type systems. These five systems may be chosen
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NOTES:

o1,

102,

103,

104,

106.

106.

107.
108,

109.

0.

mna.

NO DIRECTIONAL FILTERS ARE USED. ONLY ONE OSC OF EACH
STANDARD GROUP OSC UNIT IS USED. WIDE BANDPASS PICK-OFF
FILTERS ARE REQUIRED IN TWIN CHANNEL UNITS.

NO DIRECTIONAL FILTER IS REQUIRED IN GRP REC CA IN ANY GROUP
OF THE ONI JUNCTION.

NO NOISE GENERATOR IS REQUIRED IN GRP TRSG OW & CA IN ANY
GROUP OF THE ONI JUNCTION.

THE LOCATION OF THE GROUP 3 0SC OW AND THE GROUP 5 0SC OW
IS IN THE GROUP | JUNCTION MTG.

ADJUSTABLE OUTPUT OF LEVEL CONTROL OSC REPLACES THE
MISSING CARRIER POWER OF A PARTIALLY EQUIPPED ON SYSTEM.
ONE OR THE OTHER ON REPEATER CIRCUIT IS USED AS REQUIRED.
SEE FIG. 2) FOR CHARACTERISTICS OF SLOPE NETWORK.

TWIN CHANNEL 532 A & B PICK-OFF FILTERS OF Ol CARRIER
SYSTEM CONNECTED TO ON SYSTEM REPLACED BY WIDEBAND 532 D & E
PICK-OFF FILTERS.

THE W & E ON REPEATER ARRANGEMENTS SHOWN ARE APPLICABLE
TO EITHER TERMINALS OR JUNCTIONS.

NO 3700 ", OSCILLATOR TUBE IS REQUIRED IN ANY GROUP 0OSC OW
OF THE ONI JUNCTION.

WHEN EXISTING REPEATERS PER J98706 C,D,E & F (NOW RATED
"MFR DISC") ARE MODIFIED TO INCLUDE LIST R ("T OPTION"), THEY
ARE INTERCHANGEABLE WITH THE CORRESPONDING REPEATERS
J98705 CA,DA,EA & FA, PER LIST 2.

SPAN PADS ARE PROVIDED AS SPECIFIED IN SD-95124-01 .

Fig. 5 — Open-Wire — Cable ON System Schematic
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from any combination of systems regardless of
their open-wire arrangements. O-type systems
that do not connect to the ON1 junction may be
terminated in standard O1 terminals or may be
continued on the open wire through an O1 re-
peater or carrier bypass and branching circuit.

2.02 The equipment on the open-wire side of

the junction consists of standard O1 re-
ceiving-group, transmitting-group, and oscillator-
group units, The channel units, filters, and fre-
quencies used for this side of the junction are
determined solely by the O-type system to which
each group connects. '

2.03 The equipment on the cable side of the
junction consists of standard O1 trans-

.mitting-group units and modified O1 receiving-

and oscillator-group units. The modifications pro-
vide inputs and outputs on the cable side on a
4-wire basis, and transmit and receive within
each ON group in the same frequency band. The
choice of equipment units, filters, and frequencies
used in the cable side of the ON1 junction is
determined by the group number.

2.04 The cable side of the junction is connected

to an ON repeater. As shown in Fig. 5,

there are four types of ON repeaters. Any one of
the four may be associated with a junction or a
terminal. The choice is based on the direction of
transmission and the frequency bands that appear
in the receiving and transmitting directions on the
N-type line. Repeaters are designated LH-LL
(low, high-low, low), etc. The first term refers
to the repeater in the west-east (W-E) direction
of transmission and the second term to east-west
(E-W) direction. If no frequency translation is
required between the terminal and the high-fre-
quency line, an LL repeater is used. If frequency
translation is required in the transmitting direc-
tion, an LH repeater is employed. If frequency
translation in the receiving direction is required,
an HL repeater is used. In Fig. 5, for example,
at the west end of the cable an LH-LL repeater
transmits high-group frequencies to the cable and
receives low-group frequencies from the cable.
Alternately, if the west junction were to transmit
low-group frequencies, the LL-HL repeater would
transmit low-group frequencies to the cable and
receive high-group frequencies from the cable.

ISS 3, SECTION 362-100-150

2.05 The outputs of the five ON1 terminal

groups are combined in the combining net-
work and oscillator circuit. The received carriers
are connected through a transformer on this panel
and then multipled to the five terminal group in-
puts.

Open-Wire — Cable — Open-Wire Arrangement

2.06 An open-wire — cable — open-wire ON1

system is similar to the open-wire — cable
arrangement shown in Fig. 5. In an open-wire —
cable — open-wire system the ON1 terminal
shown in Fig. 5 would be replaced by a junction
and the arrangement of O-type systems on the
open-wire side of the second junction would be
independent of the arrangement on the open-wire
side of the first junction. The same principles
would apply to a cable — open-wire — cable ar-
rangement.

All-Cable Arrangement

2.07 A block schematic of an all-cable ON1 or
ON2 gystem is shown in Fig. 6. This ar-
rangement consists of an ON terminal and re-
peater at either end of a standard N-type cable
equipped with standard N repeaters. Normally,
in all-cable arrangements the 24-channel ON2
system rather than the 20-channel ON1 system
is used, thus making full use of the facilities.

B. Modulation Plan

2.08 The ON carrier modulation plan shown in

Fig. 7 is designed to place up to six differ-
ent 4-channel groups, each corresponding to an
O-type group or system, in a frequency band
capable of being transmitted over an N-type line.
The plan is based on the use of the basic 4-channel
band of 180 to 196 kc provided by the O-type
equipment. Each basic group is modulated to an
allocated ON low-group position by a group modu-
lator and associated oscillator. The full ON1 com-
plement of five groups covers a frequency range
of 40 to 136 ke. A full ON2 complement of six
groups covers a frequency range of 36 to 132 ke.

2.09 When the arrangement of the ON1 system

requires that transmission to the first re-
peater section remain in the low-group band in
order to coordinate with N-type systems, or for
other reasons, the band of frequencies from 40 to

Page 7



SECTION 362-100-150

136 ke is applied to the line by the ON repeater
(86 to 132 ke for ON2 systems) without further
modulation. When transmission in the high group
is required, the ON repeater applies a further
step of modulation by employing a modulating
frequency of 304 ke. This translates an ON low
group to an ON high group.

2.10 The modulation plan is a 2-step process

when applied at the junction of open wire
and cable. The 4-channel groups are received on
the open-wire line side of the junction at O-type
line frequencies. Each group is then modulated
to the basic 4-channel band of 180 to 196 kc. This
band of frequencies is referred to as the base-
band. The second step modulates each group to
its ON1 low-group allocation. Because the base-
band is common to each of the OA, OB, OC, and
OD systems, the five ON1 groups may be con-
nected to any combination of O-type systems.
2.11 The ON modulation plan as discussed in
2.08 through 2.10 applies to transmitting
and represents the modulation steps applied in
passing from the baseband to the N cable. In the
receiving direction the process is reversed. Sig-
nals at the input of the ON repeater are received
from the cable in either the high- or low-group
band. When the signals applied through the re-
ceiving cable are in the low-group band, the ON
repeater supplies amplification without modula-
tion. The signals are then selected and modulated
into 4-channel groups through use of group osecil-
lators and filters in the junction or terminal.
When the received signals are in the ON high-
group band, the ON repeater supplies a step of
demodulation to convert the signals to the low-
group band for proper selection in 4-channel
groups.

C. Channel Order

2.12 The orientation of the channel filters and
channel units in the O system is dependent
only on whether the terminal transmits low-
group frequencies and receives high-group fre-
quencies, or transmits high-group frequencies and
receives low-group frequencies. In the ON sys-
tem, it is desirable to keep the same physical
arrangement of the channel units in each 4-chan-
nel mounting as is used in the O system, i.e.,
channel 1 in position 1 in the mounting. Because
of the regrouping of frequencies, it is not pos-

Page 8

sible to maintain the same baseband channel
order for all cases as is used in the O system.
Two different channel orders are required in an
ON system and these have arbitrarily been desig-
nated as channel order A and channel order B.
The 529-type channel filters (except in earlier
systems) or the 568-type program filters are
marked so that they can be selected and oriented
for either O carrier or ON carrier in either
order A or order B. If one terminal has arbi-
trarily been set up for channel order A, the ter-
minal at the distant end will have to be arranged
for channel order B.

The order of the channels in the baseband
and on the line for O and ON terminals
for channel orders A and B is shown in Fig. 8.
Only channel order A will be used for O systems
not associated with ON systems. Either channel
order A or B may be required at an O terminal
associated with an ON system or at an ON ter-
minal.

2.13

2.14 A typical ON channel allocation as applied

to the five ON1 groups or six ON2 groups
is shown in Fig. 9. This figure also shows how
the channel filters and twin-channel units should
be oriented after determining the correct channel
order. To explain the reason for two different
channel orders in an ON system, assume that the
typical channel allocations shown represent group
2, 4, or 6 of an ON2 system and that the trans-
mitting channel order in the baseband is channel
order A. At the left side of the chart (see Fig. 9)
the transmitting channel allocation in the base-
band is then four to one in ascending frequency.
This channel allocation will descend with fre-
quency for groups 1, 3, or 5 at line frequencies;
but since there is always an even number of mod-
ulation steps in the N-type line, the channel ar-
rangement in the baseband at the receiving end
(right side of chart) will also be four to one in
ascending frequency. Because the channel filters
are assembled in pairs in each can, if the received
channel allocation is four to one, it must be one
to four in the transmitting channel. Thus, the
transmitting channel order at the right side of
the chart will be just the reverse of the trans-
mitting order at the left side. If terminals are
located at both ends of the N line, the orientation
of the channel filter and twin-channel units at
the two ends will be reversed, and where channel
order A transmitting occurs at the terminal on



ISS 3, SECTION 362-100-150

ON TERM. APPL SCHEM

| ON REP APPL SCHEM i STANDARD N | ON REP APPL SCHEM |
$D-95150~01 (NOTE 101} $D-95124-01 (NOTES 103 AND 104) CABLE AND REPEATERS $D-95124-0) (NOTES 103 AND 104)
> rr— \ | 7 =ilrr \ | 7 \ | ON GRP | ———— 3
e _______ - - . e
! 180-196 B B _I : I_ T j—' : : I—l_ T —| : |-_ _—\ | (snp Rc;\é?, 180-196 | ‘|_-_
— +__ . GRP TRMTE ; e AAA—— | LH N H?gﬂ I | | | | | NOTE
—p ks 2 - r———
— =+ —| CHAN AND ! I £ I | +7 0B 12 DB I l | GrouPs | | eroues l [\ | +7 DB | | " 3¢ . ON LOW GRP 0SC f&'fu“ &'K"u
TWIN CHAN anp 03¢, - oy | | ! 1 SLOPE PAD | | | T T SLOPE l 5 . 1 3¢t [ | eRoups (NOTE 106) UNITS = ——
- e UNITS (NOTE 106) GROUPS & I —_— l — I —_— —_— i I l/ l > ‘
& ON LOW I I | I LL ON LOW | —— l l - - + st s
o oRe Rove | | | GROUPS I I LL | | | | | | | I GROIUPS‘ 3 W + GRP TRMTG e I
oo e ' - (I - . g /] | 12 0B -7 DB L - | | — -
|——————-——-————-————I | §§ l | i sLope | Q_'W" —— il | Ton | 5 AN Wv— PAD SLOPE | | 3 q | S
ON GRP 2 | Low Low | | | ‘ | —_——— - — — —
T T T T | | | | I | | eroues | | eroups | | | I |
——w—t | | l 498706 EA | | 498706 CA | I | | F--
. | o = | L R | | -
S SAME AS ON GRP | | | | | L ______ _JJ | —————— | I._L ______ = _J [ | B | | SAME AS ON GRP | .
- T T T T . |
- - 5 w——wv——J
{ p [ l e | S I
| | — | il 7 | T
- ] =0 = 1 se————— | . LL 1 |
ON GRP 3 | | | | H | | o | Low | | | | | | | wev | - —————
'_ - - - | | = [\ | GROUPS | | eroups l\ i -7 0B CONT l_
] | | slope 'eaD W t—1 | | } VW T SLOPE | | 08¢ | I___
——-i l —\ | | — I | I/ | _— — | | L~ | ‘ o | 76 KC o—l
ON LOW I | | T
- | Lev | | GROUPS I | L | l | I | | | GROUPS | (NOTE 102) | SAME AS ON GRP |
_ SAME AS ON GRP | | Lo | « — LA b — | | — A i 12 DB +7 0B | |
| 728& | | —T— SLOPE J \l T oNn | | oN | T \' T PAD SLOPE _T— | ——l !_ —
"“I ] | | | HIGH HIGH | | !
| | | erouPs | | erouPs ' L ] 20 OR 24
20 OR 24 | ] (NOTE 102) | | | | | | | e e e e s e s i e e MESSAGE CKTS
MESSAGE CKTS —_——————— ——— — — | J98706 DA I | | J98706 FA | I I ON GRP 4 AND ASSOCIATED
AND ASSOCIATED ON GRP 4 | | | SD-95216-0I l | I SD-95215-0I | l — — — ——— —— — — — — —— — — ’—1 E 8 M SIGNALING
i 771 - - | (NOTE 105) l (NOTE 105) |_ LEADS
LEADS ] l | L _l_l L — . —J | | ‘ |___
__.| I———wv—-« |______________ L____________.___ | ‘ ' |
- l l SAME AS ON GRP |
SAME AS ON GRP | | I | I | | -
—"‘I I—o | | NOTES: | ‘b——Wv—i———l |—
101. NO DIRECTIONAL FILTERS ARE USED. ONLY ONE OSC 106. ON GRP OSC ASSIGNMENTS (KCPS): -
- | | OF EACH GROUP OSC UNIT IS USED. WIDE BANDPASS y | | —
ON GRP 8 Sluﬁ';'so“ FILTERS ARE REQUIRED IN TWIN-CHANNEL ON GROUP ONGRPS __|
e s e e i e i . 1 2 3 4 5 6 | l
' I | 90 SEETAMS AL 08 S0, SaroL o o e Lo e T s L ==
""'l |__’—W“’_" | PARTIALLY EQUIPPED ON SYSTEM. ONZ2 ) 312 | 206 | 280 | 264 | 248 | 232 |
103. ONE OR OTHER ON REPEATER CIRCUIT IS USED AS l ==
- SAME AS ON GRP § l | I REQUIRED BY LINE FREQUENCY. 107. ON GROUP FREQUENCY ALLOCATIONS: l I | SAME AS ON GRP | L
— 104. SPAN PADS ARE PROVIDED AS SPECIFIED IN SN GRGOR
SD-98124-0I. | J |_ s
- I_ » | I 105, WHEN EXISTING REPEATERS PER J98706 C, D, E ! 2 3 3 8 L | A\
-I ( AND F (NOW RATED "MFR DISC") ARE MODIFIED TO oN 1 ¥ (36-132) 120-136 | 100~-116 | 80-96 60-76 40-56 ’ . i_ _|
e e _J l | l:?%‘é%i A'-r:gz AZB L('E‘T‘;Ig:q_?"é)-cg:gzsggimm HIGH (168-264) | 168-184 | 184-204 | 208-224 | 228-244 | 248-264 | | —_—_ - ——_—_—_—-—
S | | REREITERS PR Sl1Ed L SRR e ove [egeaeitn Tt Tioone o Tavae s [aear | || remesssmen
180-196 _| | l " GRP RCVG 180196 L + —_
S - GRP TRMTG | —aw— | | — (NOTE 101)
» A CHAN AND = o — —
- e =4  CHAN A AN ON LOW GRP 08C TWIN CHAN
TWINCCHAN iore 106) ON Low | l ' ‘ | l GROUPS (NOTE 106) UNITS [t ——
——=  UNITS GROUPS : +
¢ ON COMB. NET. l | I I
-—1- AP Rove I I e oo e | | P IR ' 8P TRMTS 180-196
- NOTE 101) : a - _ -
l 180-196 ] L 8D-95198-0I l_____ . _ = T )
k T C— — — — — T — — —— G— — — — — —

Fig. 6 — All-Cable System, Schematic

Page 9



IsS 3, SECTION 362-100-150

132 KC 268 KC

% LEVEL CONTROL CARRIER, 76 KC AND 228 KC / f \ /I 12
/ 312 oo\ / 6
2 & \ tl
/. 3 \ / » 10
Y v
296 3 2 / 5
/ X 4 & \ > 9
196 /4 o §§ 2 54 \ // +8 T
K / w03 B 3 \ ‘ > x g
T I L —g 5 X i
1 sk s 7 4 GROUPS /) GROUPS 6 ;
_ 264 gg g . * // I\\ 3 s §
— 3 |
o m ‘\\‘ SO e == P RN =
156 \\ 10 / | 3
\ \\\ \ N— / oo\
HGT 336 \ \\ \\ \ .3 e 6 / : \ > 2
oD :432 \ \ \ \ “ / : \‘ -
\\ \ \ 36 KC | 172 KC
LeT 3l6 \\\ \\ \\ : S?SNTZEM
120 \ ‘ \\ {
e \ 304 KC REPEATER
‘: \ \ \\ {)_—[MODULATOR FREQUENCY
—— HGT 296 \ \ \\\ :
] \
oc I: I:: \ \ b \ 136 KC : 264 KC
\ \ \ /' | < \ | / —> |0
L6T 276 \ '\ 96 \ \ 316 Y ! l s
80 JUNCTION X 192\ 7‘L 4_ 2 \ : / > 9
76 oW 0sC ( \ \ _ v/
FREQUENCY (KO ,.’ 184 \ o 3 \ by 8
HGT 256 !/ /iso0 \ \\ 296 ég ) 2 \ / a i
60 // OoNI \\ \\ %3 w " \:/ ';“g
o S— s\ T § \l
LeT 236 / \\ \\ 276 EE 2 °* 3 ‘?ONV'I \ l-(l)lgll'i ° z
40 / \ \\ g'; g 6 GROUPS GROUPS >s &
3¢ / \ \TeE ok £
/ W\ \\ 52 ° 7« / \ a ©
HGT 218 /// \\'\286 52 4 / \ 2
e 8 < 3
oA ?: / // \\ \\— // \\
LeT 198 [ \\236 ° s |/ \\ I :
2 J 10 < / X |
oNI 40 KC 168 KC
SYSTEMS ON!
SYSTEM

Fig. 7— ON Carrier System Modulation Plan
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TYPE O CARRIER—-FREQUENCY ALLOCATION

7 \
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NOTE!

A TYPE O TERM. NOT ASSOCIATED WITH AN ON SYSTEM WILL ALWAYS USE CHANNEL ORDER A
A TYPE O TERM. ASSOCIATED WITH AN ON SYSTEM MAY BE EITHER CHANNEL ORDER A OR B (SEE FI6. 9)

TYPE ON CARRIER—FREQUENCY ALLOCATION

/ N
ON LOW-GROUP LINE FREQUENCIES -KC
v N
B;SEBAND FREQUENCES\KC (ON2): 40 48 56 64 72 76%% 80 88 96 104 112 120 128

184 192 184 92 CHANNEL (ONI):! (NOT USED) 44 32 72 76%% 84 92 104 124

{ * } * ORDER } { { } } } } % } {

1234 432 ‘A" 1234 4 || 4432| 1234 4 321
GRPS 1,3,5 GRPS 2,4,6% g 43 21 1 2 1 1 234 4321 123 4
GRPS 2,4,6% GRPS 1,3,5 AN AN /\ / \ FAN / \ /

GRP 6% GRP 5 GRP 4 GRP 3 GRP 2 GRP |
ON HIGH-GROUP LINE FREQUENCIES —KC

7/ Y

(ON2): 176 (84 192 200 208 ZIG 224 228%% 232 240 248 256 264

LEGEND: (ONIY, 172 192 200 212 zao 240 252 260 (NOT USED)
CARRIER 0~I—-I—o o—I—n—I—v t-I—oo—I—o H q—l—n—{—t o—]—n—]—o

LOWER UPPER "A" 1234 1 I 234 43 21 1234 432
SIDEBAND SIDEBAND ‘" ——— 4 3 2| | 2 3 4 4 321 1 2 34 4321 1 23 4
1 ]2 \ / '\ 7/ N\ /\ 7\ / \ Ve

CRP | GRP 2 GRP 3 GRP 4 GRP 5 GRP 6%

CHANNEL NO. CHANNEL ORDER AND FREQUENCY ALLOCATION

% GRP 6 USED WITH
ON2 SYSTEM, ONLY

%% LEVEL CONTROL

Fig. 8 — Comparison of Channel Order and Frequency
Allocation in O and ON Carrier Systems

the left side, channel order B transmitting will 2.16 A diagram illustrating an ON group con-
result at the terminal on the right side. By the nected to various combinations of O sys-
same analysis, for groups 1, 3, and 5, if trans- tems at either or both ends is shown in Fig. 10.
mitting channel order A occurs at one end, trans- In using this chart, the channel order is first
mitting channel order B results at the other end. established at one end of the system and the sig-

nal is traced through the chart to determine the
resultant channel order at the other terminal.
For an all-cable ON system, either terminal may
follow channel order A for all groups and the
other terminal will have channel order B. If any

2.15 If ON1 junction equipment rather than an

ON terminal is located at the end of the
N-type line, the channel order in the baseband at
the remote open-wire O terminal will depend on
whether this terminal is high-group transmit or

low-group transmit. Hence, the channel order at ON1 groups are carried through ON1 junction
the junction will depend on the number of inter- equipment and terminated in an open-wire O ter-
mediate frogging O repeaters. minal, this O terminal ordinarily will be desig-
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ORIENTATION OF CHANNEL FILTERS

ISS 3, SECTION 362-100-150
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HGT TERM. CH 4 1] - HGT TERM. CH 3 2 HGT TERM. CH 2 3 HGT TERM. CH | 4
(180~ 184 KC SIDE) 184-188 KC S IDE) {188-192 KC SIDE) (192-196 KC SIDE)
/ \/ \N/ \/ \
180 184 188 192 196
| | |
| | |
CHANNEL ORDER A | | P 4 | CHANNEL ORDER B
LGT OR ON GRPS |,3,85 : | : | : HGT OR ON GRPS 2,4,6 6
CHANNEL ORDER A I, | s ', | ; | CHANNEL ORDER B
HGT OR ON GRPS 2,4,86 | I I | I LGT OR ON GRPS 1,3,8 5
SELECTION OF TWIN-CHANNEL UNITS
CHANNEL ORDER A CHANNEL OROER B
LGT O OR HGT O OR LGT O OR HGT O OR
ON GRPS 1,3,5 ON GRPS 2,4 ON GRPS 1,3,5 ON GRPS 2,4
CHANNELS I-2 LIST 7 LIST 8 LIST 8 LIST 7
CHANNELS 3-4 LIST 8 LIST 7 LIST 7 LIST 8
TYPICAL ON CHANNEL ALLOCATION
e ON TERM. OR JCT > [ N CARRIER LINE » o ON TERM.OR JCT—— »
- ] i ' |
| N N
|
s L] N Lo e
CHANNEL ORDER 184 192 ON LOW GRP /I ON HIGH GRP l/ ON LOW GRP I/I ON LOW GRP
N
A B T T ! [ i N
GRPS 2,4,6 |,3,5 4|3 2|| | 12 3la : I 12 3|4
| x
[ ! [ I - I = R - i
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Fig. 9— Channel Filter and Twin-Channel
Unit Orientation
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( NOTE 2 0A | | I 0OA NOTE 2
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~ -
NOTES:

{. NO INTERMEDIATE OW REPEATERS; EVEN NUMBER OF 0B,0C,OR OD REPEATERS; ANY NUMBER OF OA REPEATERS, OPTION ®

0DD NUMBER OF 0B,0C,0R OD REPEATERS, OPTION (¥)

2, FOR AN ON SYSTEM INVOLVING A CABLE ON TERM. AND AN OW O TERM.,THE OW TERM. IS CHANNEL ORDER A.
THE CHANNEL ORDER FOR THE JUNCTION EQUIP. AND ON CABLE TERM. FOLLOW FROM CHART,
FOR AN ON SYSTEM INVOLVING 2 OW O TERMS. AND INTERMEDIATE SECTIONS OF CABLE THE OW O TERM,
AT THE OFFICE HAVING THE MOST O TERMS. IS USUALLY CHANNEL ORDER A. THE CHANNEL ORDER FOR THE

EQUIP. AND O TERM. AT OPPOSITE END FOLLOW THE CHART,

3. FOR ALL-CABLE ON SYSTEM, ALL 5 GROUPS AT ONE ON TERM. ARE CHANNEL ORDER A. ALL 5 GROUPS AT THE

OPPOSITE ON TERM.WILL THEN BE CHANNEL ORDER B.

Fig. 10 — Determination of Channel Order (A or B)

nated as channel order A for uniformity with
other O terminals that may be located in the
same office. If O open-wire terminals are located
at both ends with an intermediate section of cable,
either terminal could be channel order A, but
ordinarily this channel order will be selected for
the O terminal in the office having the larger
number of O terminals to obtain the maximum
uniformity.

2.17 With the channel order of the terminals

established, the orientation of the channel
filters and the selection of the proper twin-chan-
nel unit can be determined from Fig. 9. Early
529A and 529B channel filters carried only the
markings now designated as channel order A.
Newer channel filters coded 529D and 529E and

also the 568-type program channel filters are
marked as indicated in Fig. 9.

D. Transmission Performance

2.18 The over-all transmission performance of
an ON system is comparable to that of the
O or N systems. The over-all channel-frequency
characteristic is controlled largely by the O-type
channel and group filters, with some degradation
resulting from N line transmission distortion.
This distortion increases with the length of the
N line.

2.19 The single sideband ON-type of trans-

mission is not subject to amplitude distor-
tion caused by the phase displacement of the two
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sidebands which occurs in the double sideband
N systems over long N lines.

2.20 Channel net loss variations of ON chan-

nels are expected to be approximately the
same as those in O for a combined cable — open-
wire ON gystem. Two factors peculiar to ON op-
eration affect net loss variations in opposite ways
and tend to nullify each other. The factor tending
to improve channel net loss stability involves the
employment of extra regulating circuits in ON
as compared with O. These circuits are in the
ON repeaters associated with the ON1 junctions
and the ON terminals. For all-cable ON systems,
the factor tending to degrade stability results
from the use of the single sideband transmission
over the N line, thereby losing the cancellation
of irregularities which results from the com-
bining, in demodulation, of the two sidebands of
a double sideband N system.

2.21 Intragroup far-end crosstalk in the

ON system is the same as that within an
O system, resulting primarily from spillover in
the channel band filters. Intragroup near-end
crosstalk in an ON1 system which includes an
open-wire section is similar to that in an O sys-
tem, resulting primarily from modulation in the
directional filters of the O terminal, O repeaters,
and ON1 junction. Near-end and far-end cross-
talk in O equipment is discussed in Section
362-100-100. The cable portion of an ON system
is expected to contribute little to either the intra-
group or the intergroup crosstalk.

2.22 Because the ON system uses transmitted

carrier for demodulation, there is no over-
all frequency shift from voice frequency to voice
frequency. There is, however, a shift in carrier
frequencies over the line due to variations in the
modulating oscillators in the ON terminal and
the frequency-frogging oscillators in the repeat-
ers. There are two factors in the ON system
that tend to make the shift greater than in the
O system: (1) It is possible to remove manufac-
turing variations in the crystals used in the
O repeater oscillators by adjustment, but no
adjustment is provided in the N- or ON-type re-
peaters, and (2) there will be considerably more
N-type repeaters in use in an ON all-cable system
than O1 repeaters used in an O system. For these
reasons, wider bandpass carrier pick-off filters
are used in the twin-channel units associated with
both ON1 and ON2 terminals than are used in
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an O system. This is also true of O1 terminals
associated with an ON1 system.

E. System Levels

2.23 To permit use of standard N-type line and

N-type repeaters by the ON terminal units,
the output and input levels of the ON repeaters
on the carrier line side must correspond to the
levels required by the N repeaters associated with
the N-type line. Operational levels will, in gen-
eral, correspond to standard O-type practice on
the ON terminal side. The carrier-to-sideband
ratio of the ON channel circuits will be un-
changed from the O-type. Both the message side-
band level and the signaling tone amplitude are
6 db below the channel carrier. This is because
the carriers are normally transmitted to the high-
frequency line at +6 dbm, and at this point the
signaling tones are 0 dbm and the message level
is 0 db. For the condition of a 0-dbm 1000-cycle
tone at the compressor input the compressor ac-
tion would cause the actual sideband amplitude
to appear 3.5 db below the carrier, whereas the
signaling tones would remain 6 db below the car-
rier. In the case of in-band signaling, the signal-
ing tone would appear 7.5 db below the carrier
on the high-frequency line during signaling con-
ditions.

2.24 The levels given for the ON carriers in

the discussion that follows are noruinal
values only. Because the signaling tones in each
channel are only 6 db below the channel carriers,
the total power is appreciably affected (1.8 db)
by the presence or absence of signaling tones.
The nominal level is the level obtained when half
the signaling tones are on for the ON1 system.
Since the regulating point of the amplifiers in
the ON- and N-type repeaters is determined by
the total power output, the levels of the ON car-
riers will vary in the system as the signaling tones
are added or removed.

2.25 Leével diagrams for two possible arrange-

ments of an ON1 and ON2 carrier system
are shown in Fig. 11. The level diagram for the
all-cable 12-carrier ON2 system is 0.8 db lower
than that of the all-cable 10-carrier ON1 system.
However, for this purpose, the same level is
assumed for ON1 and ON2 carrier.

2.26 Simplified schematic and level diagrams of

an ON terminal and an ON1 junction are
shown in Fig. 12 and 13. Each terminal and junec-
tion group transmits carriers to the associated
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Fig. 11 — ON Carrier Level Diagram
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ON repeater at a nominal —26 dbm, and receives
carriers from the ON repeater at a nominal
—15 dbm.

227 In Fig. 12, the voice-frequency input and

output for each channel is normally on a
4-wire basis. By strapping the resistance hybrid
of a 4-wire terminating network in the com-
pressor subassembly the channel unit converts
from a 4-wire connection to a 2-wire connection.

2.28 The transmitting level at the 2-wire input

is 0 db and the receiving level can be ad-
Jjusted with the receive potentiometer from -8 db
to —18 db, using the transmitting toll switch-
board as a reference. For the 4-wire connection,
the transmitting level at the input is —16 db and
the receiving level can be adjusted from +10 db
to —16 db.

2.29 In Fig. 13, the output of the group receiv-

ing circuit CA unit at an ON1 junction
is 4+1 dbm,. This is 6 dbm below standard levels
at O and ON terminals and is for the purpose
of obtaining an adequate regulating range.

2.30 Nominally, the carrier powers at the open-

wire side of the junction are the same as
in a standard O system. The levels that may be
encountered on a typical O-type line are shown in
Fig. 14.

2.31 A level diagram of the ON carriers on a

typical N-type line between ON terminals
or between an ON1 terminal and an ON1 junc-
tion, including ON repeaters at either end, is
shown in Fig. 15. Although only an LH-LL and
an HL-LL repeater are shown, similar levels
would apply for other ON repeaters.

2,32 The purpose of slope networks and the

slope switch on the ON repeater in the
transmitting side is to preslope the carriers in
the cable section so that the high frequencies are
transmitted at a higher level than the lower fre-
quencies. This is usually half the nominal slope
of the cable section. In the receiving side, they
equalize the other half of the slope so that the
level of the carriers supplied to a junction or ter-
minal is the same, This is done to permit the use
of a standard N line. Slope settings A, B, and C
are provided in ON repeaters, as in N repeaters.

ISS 3, SECTION 362-100-150
3. EQUIPMENT DESCRIPTION AND OPERATION

A. General

3.01 The N cable and the N repeaters used with

the ON1 and ON2 systems are standard
equipment and do not require modification. The
O-type equipment which is used in ON1 and
ON2 terminals and ON1 junctions consists of
both standard and modified units. The ON re-
peater is a modified N repeater. The modified
units appear the same physically and are used in
the same general manner as corresponding O-
and N-type units.

3.02 O-type equipment is modified for use in

ON systems to provide 4-wire transmis-
sion, to permit the terminal and junction to both
transmit and receive low-frequency groups, and
to provide wider pick-off filters for the greater
carrier-frequency deviations encountered in ON
systems. Modification of the N repeater for use
as an ON repeater is required to permit the ter-
minal and junction to both transmit and receive
low-frequency groups. In addition, the ON2 ter-
minal groups require greater filtering than the
ON1 terminal groups to provide the group separa-
tion required to permit the elimination of the
between-group spacings provided in the ON1 sys-
tem. Both the ON terminal and junction groups
eliminate the directional filters which are used
with O-type groups, while increasing the suppres-
sion characteristics of the auxiliary filters.

B. ON Terminals

3.03 A complete ON terminal consists of five

(ON1) or six (ON2) modified O1 terminals
and a combining network and oscillator panel to
combine the ON groups. In the event of partially
equipped groups, an oscillator provides a level-
control tone to provide the missing carrier power
for proper level regulation in the repeatered
line. Each terminal is designed to terminate a
4-channel ON group and occupies a vertical bay
space of 24-1/2 inches (fourteen 1-3/4 inch
mounting-plate spaces). A simplified block sche-
matic of one group of an ON terminal is shown
in Fig. 16.
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3.04 The combining network and oscillator

panel, shown in Fig. 17, mounts a re-
sistance multiple for combining the transmission
outputs of up to six groups and the output of
the level-control oscillator. The unit also mounts
a transformer for providing a balanced output
to the ON repeater (not provided on early units),
an impedance-matching transformer for combin-
ing the receiving inputs, and a jack into which
is plugged the level-control oscillator unit. In ad-
dition, jacks and potentiometer are provided to
set the output of the level-control oscillator. The
combining network and oscillator panel occupies
a vertical bay space of 3-1/2 inches (two 1-3/4
inch mounting-plate spaces).

3.05 The modified O1 terminal shown in Fig. 18

contains four O-type channel units; two
twin-channel units; receiving-, transmitting-, and
oscillator-group units; and a fuse panel. The four
channel units are standard O-type units, while
the twin-channel units have been modified by re-
placing the 100-cycle wide O1 carrier pick-off
filter with an ON filter having a wider bandpass
capability (200 cycles). The wider bandpass is
required to accommodate the greater shifts in
carrier frequency resulting from the larger num-
ber of repeaters in the N line. A comparison of
O-type and ON-type filter characteristics is shown
in Fig. 19.

3.06 The transmitting-group unit is a standard

O-type unit. The oscillator-group unit is
also standard except for output strapping which
supplies the same frequency to both transmitting-
and receiving-group units. The receiving-group
unit differs from a standard O-type unit in the
plug-in filters used. Also, because transmitting
and receiving on the cable side of the terminal
is on a 4-wire basis, no directional filter is re-
quired. Therefore, the directional filter is replaced
with a connecting plug which substitutes direct
connections in place of the directional filter. Omis-
sion of straps on the terminal mounting normally
used for O carrier system provides access to the
transmitting-group unit on a 4-wire basis. The
auxiliary filters, mounted in the same can with
the receiving bandpass filters, are standard O-type
filters.

3.07 The transmitting outputs of the ON groups
are combined in a resistance-multiple pad
mounted on the combining network and oscillator
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panel. The combining multiple provides imped-
ance matching between the 135-ohm outputs of
the transmitting-group units and the 135-ohm in-
put of the ON repeater. It serves the further pur-
pose of providing isolation between transmitting
groups to reduce the level of intermodulation
products formed in one unit by the outputs of
the other units. The through loss of the combin-
ing multiple is 34.5 db, so that the loss between
transmitting groups is 69 db, which is sufficient
to reduce intermodulation products to a negligible
level. A transformer, not provided in earlier
equipment, furnishes a balanced input to the ON
repeater.

3.08 The receiving inputs of the ON groups are

combined by simply paralleling them. An
impedance-matching transformer, mounted on the
combining network and oscillator panel, provides
an impedance match between the 135-ohm imped-
ance of the ON repeater output and the 22.5- or
27-ohm impedance of the paralleled ON2 or
ON1 receiving-group inputs. Except in earlier
models, this transformer is balanced on the
135-ohm side.

3.09 The level-control oscillator is also mounted

on the combining network and oscillator
panel. It is similar to a standard O1 repeater
oscillator and is the same as the 76-ke oscillator
used in the ON1 junction.

3.10 The function of the controls and adjust-
ments in an ON terminal is the same as
in an Ol terminal. For a discussion of these

controls and adjustments refer to Seection
362-100-100.

C. ON Repeaters

3.11  Although identical in appearance to N re-

peaters, the ON repeater contains a cireuit
modification in one subassembly that enables it to
fit into the ON system modulation plan.

3.12 Each ON repeater consists of a standard

N oscillator and power subassembly, a
standard N LH or HL, E-W or W-E modulator
and amplifier subassembly, and a modified LL,
W-E or E-W amplifier subassembly. These three
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NOTES:

A. LEVEL CONTROL POWER IN
IN THE FOLLOWING TABLE:

DBM AT THIS POINT IS GIVEN

GROUPS EQUIPPED AND | LEVEL CONTROL POWER
CORRECT ORDER TO (dbm) TO BE ADDED
EQUIP THEM Nl ONZ
I -I7.5 -16.4
1,2 -19.5 -17.9
1,2,3 -21.0 -18.8
1,2,3,5 (ONI ONLY) | -24.2 —
1,2,3,54 (ONI ONLYI|  NO LCO -
1,2,3,6 (ON2 ONLY) — -21.0
1,2,3,6,5 (ON2 ONLY) — —24.0
1,2,3,6,5,4 (ON2 ONLY) — NO LCO

B. NOMINAL VALUE:

IF ALL SIGNALING TONES OF ALL GROUPS

ARE OFF, CARRIERS ARE |db HIGHER; IF-ALL TONES ARE
ON, CARRIERS ARE Idb LOWER.

C. NOMINAL VALUE: IF ALL SIGNALING TONES OF THIS
GROUP ARE OFF, CARRIERS ARE |db HIGHER; IF ALL
TONES ARE ON,CARRIERS ARE Idb LOWER.

D. THIS TRANSFORMER NOT FURNISHED ON EARLIER MODELS.

NOMINAL CARRIER -dbm -49 -55 +85 -26 NOTE A
IMPEDANCE -OHMS 140 —> — I35 3500 —»  4— 3500 —» +— I35 —» «— 135 —»
GRP TRANSMITTING CKT ouT COMB. NiT.EAND 0S¢
| PANEL
17 v N 17 v 17 o } NOTE D ~
TR \d v—"-J | |
GRP %> ouT 6
BPF | |
14 ~o 14 14 o ‘ A4 ]
16 19 | |
COMP | |
| LEV CONT |
é i6 19 ! |
N 16 19 | LEV cONT p |
4-W l | TO ON
TERMI~ FREQ | LEY | | REPEATER
GRP 0SC CKT CONT
NATING suB 15 15 15 osc
NETWORK ASSEM | V A4 6 9 | |
- ON} | |
KC GRP GRP
3'(’)%%'\' 24,6 % l I
ONi
296 2 [—— ' -4 | |
1 KC GRP | |
EXP 18 18 18 ol 256 4 GRP GRP 36 |
sI6 Vv o—v y; 24,6 % | 1,3,5 |
y; 276 3
L N 3 e | |
9 / = = GRP 236 5 RS
/ 1,3,5 AN
TWIN / 2 5 T N | N |
6 CHANNEL / = N L ] )
\4 » \ —_—— a4 -
/ g > N\
/ AN
/ 5 \\
/7
) % 2 5 \\
7 N
A > \
ON2 v AN ON2
/ GRP REC CKT N\
KC GRP Y 2 5 N KC  GRP
N\ 312 |
/ AY
296 2 | N, OuUT —» 80 3
264 4 %> RECT
248 5
232 e* CONT IN
ouT AMP
% ON2, ONLY
19 19 7 17
— oV REG —o— v—°—‘
QMP oRP AUX CONN
16 y 16 BPF BPF PLUG | 14 14
REG
AMP
SEE NOTE —» c c c c B B8 B 8
NOMINAL CARRIER -dbm +7 -47 -43 -37 -46 -25 -23.5 -15
IMPEDANCE —OHMS 60 —» — 35— ¢ |35—> — I35 I135— «—135 —» +«—— 100 +«— 135 27— €135 —

Fig. 12 — Levels and Controls — ON Carrier Terminal
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NOMINAL CARRIER DBM~14 %% -14.5 -16 -37 -37 -43 - 47 +7 -49 - 55,5 -56  +85 -26 (NOTE 2) NOTES:
I. MESSAGE LEVEL AND SIGNALING POWER IN DBM IS 6 DB
IMPEDANCE OHMS <«— (35— <135 — 100 — |35 > < |35 35— |35+ <« |35 «—|35— 3500~ <« 3500 >« (35— < 35— BELOW CARRIER AT EACH POINT. O DBM TEST TONE AT
OTL IS 3.5 DB BELOW CARRIER LEVEL WITH COMPAN-
% % ASSUMED LEVEL DORED CHANNELS,
e ) o ) e ] S ) B o o e S ] e S R S G e e et i o e O 2. LEVEL CONTROL POWER IN DBM AT THIS POINT IS
"GROUP RECEIVING CIRCUIT OW ouT a GIVEN IN FOLLOWING TABLE:
| -1 | GROUPS | LEVEL
| EQUIPPED | CONTROL
| RECT CONT é— | ] =175
| ouT GROUP TRANSMITTING CIRCUIT CA - 1,2 ~19.5
b | | [ 12,3 ~21.0
| IN | | ouT | 1,2,3,6 | -24.2
| | | 1,2,3,5,4 | NOT USED
> lie 17 [ 9 >—e AV » . 1,2,3,6 gy
TN rd d
| BPF aux | | Ree REG by | | e | To ONI 123,65 | —
| —_ BPF ANP 41 AMP sbr N — | REPEATER 1,2,3,654| —
| > % —>r—e { > le 14 | 9 1 > | 6 D= »>
]_ ‘ 56 bB | ouT | 34508 (NOTE 5) 3. TUBES REMOVED FROM 3700 CYCLE OSCILLATOR IN
| i = L = THIS APPLICATION.
- | = | N (NOTE 4) | 2 4. NOISE GENERATOR TUBE REPLACED WITH SHORTING
L i i
BPF | 5. THIS TRANSFORMER NOT FURNISHED ON EARLIER
NET PANEL, | v v MODELS
AND OPEN P R 1 |
SnE -T.(|4| € | | 0SC JACK POWER SUPPLY AND ALARM cchun's|
A J 4 J J 0SC CKT
= e s s i e e e e S e e e e e S e T o o e i B e e e et s s ) <3| CA | | LeveL _)|9
s s s » <3 |€—orp 1 316 ke CONTROL
v ’ I I | g:PP 32 ;32 :g OSCILLATOR | o— LEV CONT
CIRCUIT 3 f
A A —< o | GRP 4 256 KC[] 76 KC | € b—o— GRD
o s ot ) Bt iy i ] st [, Tt ] i i il s St e GRP 5 236 KC
r 1 l I
| ] | L ]
| OA 198 KC 0D 316 KC |
0B 236 KC
| 0C 276 KC [
| 0A 216 KC 0D 336 KC |
| |os 256 ke |
l 0C 296 KC |
| ] |
- \\2
N L L . (.
16 )
I I A A ‘
2 5
16 19 ——— e - — — — —
oo e e 1 GROUP RECEIVING CIRCUIT CA ~ A 7
GROUP TRANSMITTING CIRCUIT OW N |
| | | ouTt <
9 | - [z 19: oRP «—i—p L—AAA~ ——)Iw
REG AUX CONN TO ONI
| §‘- JPRF I I AmP SEE _GP 8PF PLUG I ¢ REPEATER
<6|< r |I4 I6l’ ! d —i—> b} ) élm
| ouT | 1T l
|L_ { NOTE 4) J | |
CONT
| AMP RECT |
NOMINAL CARRIER DBM + 8.0 +8.5 -56 -55.5 -49 + -53 -49 -43 -58 -37 -35.5 -27
IMPEDANCE OHMS - (35— < 135> 3500 <+ 3500 - 135+ <« 35— « 135 > < 135 135+ - I35 <100 135 27—+ -« 135+

Fig. 13 — Levels and Controls — ON1 Junction
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HIGH-GROUP TRANSMITTING

O W LINE

HIGH-LOW REPEATER

REP REP
IN ouT
4)3 2!
—

2 3l

) | DRY
t— Ll wer
60 76 40 56

DIRECTION OF TRANSMISSION

GP TRSG GP TRSG
IN out
g CARRIER 6 DBM _I |2 3|4
MESSAGE LEVEL O
10
@ 20
g‘ 30
p 40
50 4|3 2|1 CARRIER —49 DBM
o MESSAGE LEVEL -55
FREQ KC 180 196 60 76
MOD ll>
BPF BPF
) LR
|2 3 4
i0 — -
o 20 4|3 2|1
i 30 -4 1.
>
Y 40
50
60
FREQ KC 180 188 188 196 180 196 40 56
TWIN TWIN GP REC GP REC
CHAN CHAN out IN
-2 3-4
out ouT

OW LINE
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TERMINAL B
HIGH-GROUP TRANSMITTING

—_—

BPF MOD BPF I,>
/‘ BPF MOD BPF
\’ .

-—

DIRECTION OF TRANSMISSION

a3 2
-

/J'
12 3|4
——— DRY
~L
—-L_ wer
40 56 60 76
REP REP
ouT IN

TWIN TWIN
CHAN CHAN
GP REC GP REC 1—2 3-4
IN ouT ouT ouT
4
_ 2_3 _ o
|2 3 4
—_— —_— i0
413 ZII 20 @
) ) e
Ry S L 30 d
i
40 p
50
60
40 56 180 196 180 188 188 196
BPF Moo
DF
<J‘ MOD
I]2 3|4 CARRIER 6 DBM 0
MESSAGE LEVEL O
10
20 ]
(=]
30 fr
>
40 w
50

CARRIER —49 DBM 4|3 2]I 60

MESSAGE LEVEL —55
8

60 76 180 196

GP TRSG GP TRSG
ouT IN

Fig. 14 — Level Diagram for Typical OB System
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( jo— ON! REPEATER STANDARD N LINE ONI REPEATER ———————————|
AMPLIFIER HIGH GROUP LOW GROUP HIGH GROUP AMPLIFIER
+70D8B AND X LINE NI REPEATER LINE NI REPEATER LINE AND +70B
———————  SLOPE MODULATOR r PLUS HL PLUS LH PLUS } MODULATOR SLOPE
NETWORK LK 208 B SLOPE 4DB B SLOPE 208 HL NETWORK
( A SLOPE SPAN_PAD SPAN_PAD SPAN PAD A SLOPE
—>
+10 - ~+10
. 264KC 264KC
i |7M4 I76KC_—"+4 N
° ' 128KC 128KC 0
-10- -3 40M5 -3 40M5 | 10
. -2 -12
-20 - —20
= b3
@ 40KC 128KkC 40KC 128KC @
\ -304 -26 -26 -27 -27 -3
-40 40KC 40Kc | | _40
-40 128 K¢
-4 128KC
-50 - -47 176KC ssaKe 2o 176KC - -50
. 526 K 5~ zs4fg7
-60 -60
. ON| REPEATER ole STANDARD N LINE ole ON| REPEATER ——————+f
LOW GROUP HIGH GROUP LOW GROUP
-708 AMPLIFIER LINE NI REPEATER LINE NI REPEATER LINE AMPLIFIER -708
w————————  SLOPE LL PLUS HL PLUS LH PLUS LL SLOPE
NETWORK B SLOPE 408 B SLOPE 208 B SLOPE 4DB A SLOPE NETWORK
( SPAN PAD SPAN PAD SPAN_PAD
l <
+10 - +10
264KC
0- 40KC 128KC +4 [76KC 128KC - ©
> 1o 128Kc_—"5 -8 _40KC -3 -5 40Ke 10
i28KC  44KC
2 27 -1z -i2 -2
5 20 -5 -5 | -20
z | 128KC___ 40KC =
e _30_ -26 "'26 ,__30 o
404 40KC 40KC 128KC L _40
lzsyA' 128KC -4 -4
-850 % 176KC P - -50
( 264&7/“"2 -48'\ 40KC
-60 -60
NOTES;

. ALL GROUPS ARE ASSUMED TO BE EQUIPPED.

2. GROUP ONE CARRIERS ARE AT 120-128KC, GROUP FIVE CARR

IERS ARE AT 40-48KC.

3. LEVELS SHOWN ARE NOMINAL FOR INPUTS AND OUTPUTS OF TRANSMITTING

SLOPE NETWORKS CONNECTED TO ON2 TERMINALS. OTHER LEVELS SHOWN

ARE APPROXIMATE- IF ALL SIGNALING TONES OF ALL GROUPS ARE OFF CARRIERS ARE
1 DB HIGHER. IF ALL SIGNALING TONES OF ALL GROUPS ARE ON, CARRIERS ARE 1DB LOWER.

4. MESSAGE LEVEL AND SIGNALING POWERS ARE 6DB BELOW CARRIERS.

5. FREQUENCIES SHOWN ARE FOR ON2 CARRIER SYSTEM. ON| SYSTEMS HAVE A LOW-GROUP

FREQUENCY BAND OF 44-I32KC AND A HIGH-GROUP BAND OF |72 -260KC.

Fig. 15 — Typical Level Diagram for ON2 System

Over N-Type Line Including ON
Repeaters
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COMBINING MULTIPLE

180-184 KC (OR 192-196 KC) C*j\‘/‘\'; !
p— GRP TRSG
184-188KC {OR 188-192 KC) CHAN 2
Whr NOISE
GEN
SEE
T
NOTE ¢ 184 KC
comp 184KC (OR 192 KC) (OR 192 KC) COMB. NET.
CF — TWIN VVV * & OSC CKT
SUB
180-196 KC CHAN TR GRP |
Exp | ASSEM CARR MOD LPF AMP AN~
SI6 — CKT 540A I - .
cH 182 180-196KC _ AN
SEE —
NOTE C B et A e
TO OTHER
— ON TERM. —— AN ——
GRPS
192 KC (OR 184 KC) AN i
—w\—
~ % ? 36-132KC (ON 2)
40-136 KC (ON 1)
Wy
COMP pma—ry
cr ) 36
SUB —_— N
Exp | ASSEM SEE NOTE D
SIG 180 -196 KC
— LEV
SEE TO OTHER %%%T
GRP 08 SEE ON TERM.  —d
NOTE € 3700y ¢ NOTE A GRPS
3700 @ ®< -« —
< ) 3¢ 36-132KC (ON 2)
188-192KC (OR 184-188KC) CHAN 3 osc HI 0sc Lo L 20-136KC (ON 1)
— Wy 3¢ —
192-196KC (OR 180-I84KC) CHAN 4
NV
SEE
COMP NOTE ¢ —
cF 192KC
suB 192_{OR 184 KC) (OR r9axc? REG
EXP ASSEM «— /) TWIN M AMP
SI6 180 196 KC CHAN 180-196 KC | REC
CARR —<AMP R MOD AUX — ¢ CONN
pra— BPF PLUG
P cKT — BPF
cH384
NOTE ¢ TI
SEE SEE
comP NOTE B NOTE B
AMP
—
184KC (OR 192KC) . GRP REC
NOTES:
COMP A 8
CF - GRP | FREQ KC . GRP FILTER c. 5290 | s29E ZXTCCEE] VO IR
Ass‘;EM | 316 I | s30F oR oR OR oR * FREQ OR CODES
EXP ON I 2 296 oN 1 > | 5300 DEPENDENT OM CHANNEL
SI6 180 -196 KC sYsTEM | 3 276 sysem | 3 | 530¢ 529A #x |529B %% | NOTE B |529B %% | 529A % ORDER AND GROUP NUMBER
— 4 256 4 | 531 ¢ OR 530R Ch1 N GoRPREC _CH3 ona %% FILTERS PROPERLY ORIENTED
SEE 5 236 5 | 531 B OR 530P IN SOCKET DEPENDENT ON
NOTE ¢ | 312 T 550aF TWIN TWIN CHANNEL ORDER AND GROUP
onz | 2 296 oN2 2 | 530D CARR  GRP GRP  CARR NUMBER
sysTem | 3 280 sysTem | 3 | S30AE -2 osc TRSG  3-4 | #x% IN PLACE OF DIRECTIONAL
4 264 4 | 530AD FILTER
184 KC % 192 KC *
5 248 5 | 530AC {192KC) {184 KC)
6 232 6 | 530AB
0sc 0sC
GRP 0SC STRAPPED TO APPLY 532E 532D
ABOVE FREQ TO BOTH GRP D. THIS TRANSFORMER NOT PROVIDED (532D) (532E)
TRSG AND GRP REC CKTS ON EARLIER MODELS. FLT FLT

Fig. 16 — ON Terminal Group Schematic
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Fig. 17 — Combining Network and Oscillator Panel

subassemblies are shown for one direction of
transmission, in a simplified block schematic,
Fig. 20.

3.13 The LL, W-E or E-W amplifier subassem-

bly is essentially a modification of the LH
or HL repeater section that has been modified
to omit the modulator and to add the necessary
filters and padding to the amplifier. A 4-7 db slope
network is associated with the HL or LH sub-
assembly of the ON repeater and a —7 db slope
network is associated with the LL subassembly.
This slope network is mounted on a tenite strip
assembly attached to the repeater mounting
bracket and is used between the ON1 junction or
ON terminal and the ON repeater. In early models
of the ON repeater the unbalanced —7 db slope
network was incorporated into the modified sub-
assembly and was located at the side of the
ON repeater adjacent to the ON terminal or
ON1 junction. The slope networks are defined in
terms of their effect on output levels in Fig. 21.

3.14 A complete description of ON repeaters

and their operation is provided in cir-
cuit descriptions CD-95192-01, CD-95193-01,
CD-95194-01, and CD-95195-01.

D. ONT1 Junction

3.15 An ONI1 junction is the transition point

between open-wire O systems and ON1
cable facilities. The junction consists of a frame-
work mounting standard O1 receiving-group,
transmitting-group, and oscillator units on the
open-wire side of the junctions and standard
01 transmitting-group units, modified O1 receiv-
ing-group units, and modified repeater-oscillator
units on the cable side of the junction.

3.16 Three junction mounting frameworks are

required for a complete 5-group, 20-chan-
nel ON1 system. The equipment for group 1 and
some equipment for groups 3 and 5 plus equip-
ment common to all five groups is mounted on
one junction framework. This junction is de-
signed specifically for group 1 equipment. The
additional equipment required for groups 2 and
3 and groups 4 and 5 is mounted on two similar
junction frameworks.

3.17 A typical equipment arrangement of a

20-channel ON1 junction is shown in
Fig. 22. Other arrangements are possible as
groups 2, 3, 4, and 5 may be mounted in any of
the junction-mounting positions except the posi-
tions provided for group 1 equipment.

3.18 The units that plug into the junction

mountings are designated by the ON group
number, their function, and whether they are
associated with the open-wire or cable side of the
junction. Typical designations are GRP 1 REC
CA and OSC 1 OW.

3.19 In addition to the jacks for the plug-in

units, the junction mounting for group 1
contains a potentiometer and jacks for setting the
level-control oscillator output; terminal strips for
making interconnections; transmission loss pads
and the ON1 group combining pad; a transformer
for matching impedances in the receiving line on
the cable side of the junction; and a transformer
for providing balanced output to the repeater on
the cable side of the combining multiple (this
transformer was not provided in earlier equip-
ment). A junction-mounting framework for
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Fig. 18 — ON1 Terminal Group

ON1 group 1 is shown in Fig. 23; an ON1 junc-
tion group 1 with the plug-in units in place is
shown in Fig. 24.

3.20 The mounting frameworks for groups 2, 3,

4, and 5 are identical. In addition to the
jacks for the plug-in units, they are equipped
with terminal strips, for making interconnections,
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and transmission loss pads required between the
receiving- and transmitting-group units. A typical
ON1 junction for any two groups of groups 2,
3, 4, and 5 is shown in Fig. 25.

3.21 Each junction mounting occupies a vertical
bay space of 22-3/4 inches (thirteen 1-3/4
inch mounting-plate spaces). The line transformer
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and network or line-jack circuits that are asso-
ciated with the open-wire side of the junction are
mounted separately.

3.22 The junction arrangements described are
standard for a complete junction when all
five 4-channel groups from the cable are extended
on open wire as five O systems. In an installation
where some groups are extended and others ter-
minated, ON1 terminal groups are combined with
ON1 junction groups as required. In this type
installation, group 1 is always used for one of
the groups extended on open wire, since the com-
bining panel and level-control oscillator are pro-
vided for in this mounting.

ISS 3, SECTION 362-100-150

323 A block schematic of one group of an

ON1 junction is shown in Fig. 26. The
inputs and outputs of from one to five similar
groups on the cable side are multipled on a 4-wire
basis as indicated in the figure. The interconnec-
tions on the open-wire side of the junction are
determined by the arrangement of O systems to
which the junction connects. On the open-wire
side the junction groups are treated as O1 ter-
minals. Reference should be made to Section
362-100-100 for a detailed discussion. The open-
wire systems may be assigned freely to the junc-
tion groups, except that an OA HGT should not
be assigned to group 4 of the junction if an
OB HGT on the same open-wire pair is assigned
to any other group of the same junction. This
particular combination might adversely affect the
carrier alarms.

Open-Wire Side of Junction

3.24 The equipment on the open-wire side of

the junction consists of the GRP REC OW,
GRP TRSG OW, and GRP OSC OW units. These
units are standard O1 units with no modifications.
The filter codes and oscillator frequencies are
shown in Fig. 26.

Cable Side of Junction

3.25 The equipment on the cable side of the

junction consists of the GRP REC CA,
GRP TRSG CA, and OSC CA units. The level-
control oscillator and the impedance-matching
transformers are contained in the group 1 equip-
ment. The transformer on the receiving side
matches the 135-ohm impedance of the ON re-
peater to the 27-ohm parallel impedance of the
five GRP REC CA units. The transformer in the
transmitting side (except in the earlier systems)
provides a balanced circuit for the slope network
and ON repeater.

3.26 The GRP TRSG CA unit is a standard
O1 transmitting-group unit. Since the same fre-
quency is supplied to both the transmitting- and
receiving-group units, the group oscillator
(OSC CA) is an Ol unit strapped so that the
same frequency is supplied to both units. Since
the cable side is on a 4-wire basis, no directional
filter is required. The GRP REC CA unit is a
standard O1 receiving-group unit with the direc-
tional filter replaced by a connecting plug and
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:_ L-H OR H-L SUBASSEMBLY |
—_—— | — —
-
1 +708 | R I | +708
——  SLOPE — FILTER MODULATOR FILTER amP sLorE  —
NETWORK | | l/ | | NETWORK |
I | | | o —
NOTE: L || woTE:
SLOPE NETWORK - ——— —— —— — = — SLOPE NETWORK
HERE FOR L-H —_—_—————— e — ——— = = — = — — — -
TRANSMITTING r OSCILLATOR SUBASSEMBLY | :Egglcf:s" L
SUBASSEMBLY ! | SUBASSEMBLY
| OSCILLATOR :
I I
|
M L-L SUBASSEMBLY |
gl ] pnl| e
- -708
SLOPE | | AMP FiLter |— 1808 L1 slore b—
NETWORK N I N | NETWORK |
- — | b e
NOTE: L || NoTE:
SLOPE NETWORK - —————— — — — — SLOPE NETWORK
HERE FOR REPEATER PLUG-IN UNIT HERE FOR
RECEIVING TRANSMITTING
SUBASSEMBLY SUBASSEMBLY
REPEATER MOUNTING

NOTE: SLOPE NETWORKS ARE LOCATED AT THE SIDE OF THE ONI REPEATER
TOWARD THE ON TERMINAL OR JUNCTION,

Fig. 20 — ON Repeater Schematic

with the plug-in auxiliary filters replaced. The
connecting plug substitutes direct connections in
the position normally occupied by the receiving
side of the directional filter.

Controls and Adjustments

3.27 The OUT controls in the GRP REC OW

unit and in the GRP REC CA unit are
used to adjust the total carrier power to the cor-
rect level. These adjustments affect the 4-channel
group and its two carriers. Fig. 13 provides a
diagram showing the levels and controls through-
out an ON1 junction. The values of +1 dbm for
the GRP REC CA unit and 47 dbm for the
GRP REC OW unit shown in this diagram are
for each carrier.

3.28 The OUT control (X and Y wiring) in the
GRP TRSG CA or GRP TRSG OW units
is used to provide the proper output for an in-
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dividual group to the ON repeater or to open wire,
respectively. For coordination with other systems
in the same cable or on the open wire, a wiring
option (Y) provides greater range for the OUT
control,

3.29 The 76-kc level-control oscillator provides
a means of keeping the total power to the
ON repeater constant for cases of partially
equipped junctions. The LEV CONT potentiom-
eter adjusts the 76-kc tone to the proper magni-
tude. '

3.30 On the open-wire receiving side of the

junction, sufficient regulation range is pro-
vided in the receiving equipment to permit opera-
tion with input carriers as indicated in Section
362-100-100.
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3 PARENTHETICAL NUMBERS APPLICABLE TO ONi SYSTEM ONLY.

Fig. 21 — Slope Networks at ON Repeaters
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3.31 The noise generator located in the trans-

mitting-group unit is not required at a
junction. If noise is required to mask low-level
intelligible crosstalk, it will be inserted at the
receiving open-wire and cable terminals. The elec-
tron tube in the noise generator is replaced with
a 393A-type plug in an ON1 junction.

3.32 The output of the 3700-cycle oscillator in

the GRP OSC OW is not required at the
junction. The electron tube is therefore not re-
quired. It may be removed without opening a
heater circuit.

E. Power Supplies

3.33 The terminals and junctions require dc
power at —48 and 4130 volts. The locally
powered repeaters require a 4130 volt supply
only. To supply power to an adjacent repeater,
both 4180 and —130 volt supplies are required.
Each terminal, junction, and repeater is equipped
with alarm-type fuses for heater and plate cir-
cuits. Power requirements for terminal groups,
junction groups, and repeaters are as follows:

—48 Volts 4130 Volis
Maximum current
per ON terminal
(4 channels) :
Group 1 1.80 amps 0.500 amp
Groups 2-6 1.75 amps*  0.450 amp**
Maximum current
per junction:
Group 1 0.55 amp 0.169 amp
Groups 2-6 0.50 amp 0.164 amp
Current per
level-control
oscillator 0.05 amp 0.008 amp
Current per repeater 0.17 amp

Note: Where power is supplied through an
ON repeater and over the cable to an ad-
jacent N repeater there will be an additional
drain of 0.17 amp at --130 volts and 0.17
amp at —130 volts for each ON repeater.

GRP4 | GRP4 GRPS | GRP 5
REC Rec  [OFCHOSEY  Rec REC
ow CA ow ca

] ] T

CAR CARD
(HOLDER) (HOLDER)

GRP 4 GRP 4 0sC4 GRP 5 GRP 5
TRSG | TRSG ow TRSG | TRSG
ow CA ow CA
GRP 2 | GRP 2 GRP 3 | GRP 3
REC REC [0SC20SC3 REC REC
ow ca [CALCA[ ow CA

! ONI JUNCTION
GRPS 2 &3
CARD CARD
(NOLDER) (HOLDER\
GRP2 | GRP 2 | OSC2 | GRP 3 | GRP 3
TRSG | TRSG ow TRSG TRSG
ow CA ow cA

GRP | GRP |
REC REC °§'|'o‘5r‘a"r
ow cA 0SC

/

-I ONI JUNGTION
GRP |

CARI

(HOLDER)

GRP | GRP | 0sC 0SC 3 | OSC 5

TRSG TRSG ow ow ow
ow CA

Fig. 22 — Arrangement of 20-channel ON1
Junction Equipment

ON1 Junction Power Supply

3.34 Power for the ON1 junction comes from

three supplies. One supply furnishes
group 1, the other two furnish groups 2 and 3,
4 and 5. Each is an adaptation of the O1 repeater
power supply. A schematic diagram of a junction
power supply is shown in Fig. 27.

3.35 Power to the ON1 junction is obtained

through the Hubbel plug and receptacle
from the 4130 and —48 volt office batteries or
power supplies. Plate battery for the junction
passes through two fuses, the two halves of in-
ductor L1, and the junction frame plug and jack
assembly. Inductor L1 and capacitors C1 and C2
provide plate-battery filtering. In a group 1 junec-
tion, one lead goes to the group circuits including

*This current drain could reach 1.94 amps maximum under alarm conditions.
**This current drain could reach 0.492 amp maximum under alarm conditions.
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T -4BY 4130V 05C 2 79T

Fig. 23 — Junction-Mounting Framework — Group 1

the associated oscillator, and the second lead to
the level-control oscillator. In groups 2, 3, 4, and
5, one lead goes to the group mounted on the left
side of the junction mounting, the other to the
group on the right. The —48 volt power is dis-
tributed from the plug and jack assembly in the
same manner as the plate supply. As indicated
in Fig. 27, certain apparatus furnished in the
plug-in power unit is removed in this application.

3.36 The heater circuit in the junction requires

a —38.5 volt battery. To obtain this bat-
tery voltage from the —48 volt supply, voltage-
dropping rheostats 48V FIL (1), 48V FIL (2),
and FIL CUR (2) are provided. These rheostats
are adjusted with all junction circuits in position
so that the voltage measured at the —40V (1)
and —40V (2) test jacks is 38.5 volts when the
—48 volt supply is at its average value.
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Fig. 24 — ON1 Junction — Group 1

Terminal Power Supply

3.37 Power for each terminal group is obtained

from a standard Ol terminal power sup-
ply. Connection to the 130 and —48 volt office
batteries or power supplies is through a Hubbel
plug and connector. Power from the 130 and
—48 volt supplies used for the level-control oscil-
lator on the combining network and oscillator
panel is obtained from ON terminal group 1. For
a complete description of the ON terminal power
supply, refer to Section 362-100-100.

Repeater Power Supply
3.38 The power supply for the ON repeater is
similar to that for the N repeater described

in Section 362-400-100. Provision is made for pro-
viding power to a distant N repeater over the
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cable, or for receiving power from an adjacent
locally powered N repeater. If sealing current is
required by the cable, it can be provided in the
same manner as in N carrier.

3.39 The power for a repeater at a powered

repeater station is obtained from the
+130 volt battery only. The power for trans-
mission over the line to a nonpowered N repeater
station is obtained from both the 4130 and
—130 volt batteries. This power is introduced
through longitudinal choke coils onto the sim-
plexes of the two pairs assigned to the system.
Connection is made at the center tap of repeater
input and output transformer windings. The pair
that carries the plus or minus voltage is deter-
mined by the arbitrary rule that the positive dc
current flows in the same direction as the direc-
tion of transmission.
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Fig. 25 — ON1 Junction — Combination of Any Two
Groups of Groups 2, 3, 4, and 5

3.40 The power connections to the simplexes

are made at the center tap of the appro-
priate repeater-input and output coils through
the longitudinal choke coils L1 and L5
(see Fig. 28). These leads are brought out to
terminals for the power supply cross connections.
In the positive battery lead, at the power supply
panel there is a 170-ohm current-limiting resistor
and in the minus voltage lead, a 130-ohm fixed
resistor and a 365-ohm variable resistoer. The

variable resistor is adjusted to compensate for
different line resistances and to provide for the
normal adjustment, 140 volts, at the nonpowered
repeater point. The power supply cross connec-
tions for various power-feed systems are shown
on the schematic drawing. Provision has been
made to supply sealing current from either the
+130 or —130 volt battery in order to equalize
the load on these batteries.
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Fig. 26 — ON1 Junction Group Schematic
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Fig. 28 — Typical Repeater Power Supply

4. ORDER-WIRE AND ALARM FACILITIES

Type ON systems will use existing order-
wire and alarm facilities provided in the
plant for testing and maintenance. For the cable
portion, the standard N order-wire and alarm
system is applicable.

4.01

4.02 The alarm circuit in each ON1 terminal

group is the same as in an Ol-type termi-
nal. For detailed information on this circuit, see
Section 362-100-100. In the case of ON2 carrier
systems the O1 and ON1 alarm circuit is not
satisfactory. The crosstalk from the 3700-cycle
signaling tones of adjacent groups is of sufficient
magnitude to hold the alarm circuit inoperative
under legitimate alarm conditions. A transistor
detector circuit serves as the initiating device for
the carrier failure alarm of ON2 carrier systems
and this circuit causes the terminal alarm circuit
to operate when a carrier failure occurs. The out-
put from the twin-channel carrier pick-off filter
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of the carrier associated with channels 1 and 2
is fed to the detector. When the detector circuit
initiates the alarm, the sequence and functions
of the terminal alarm circuit are the same as for
01 and ON1 systems. In ON2 systems the car-
rier alarm arrangement is on a 4-channel basis,
as it is in O1 or ON1 systems. The transistor
detector circuit is assembled on a miniplas as-
sembly, which in turn is located on the terminal
mounting just to the left of the alarm panel. Part
of the wiring required for the transistor detector
circuit is in the terminal mounting and part is in
the twin-channel unit.

The alarm circuit in the ON1 junction is
the same as that provided in the Ol-type
repeater. At attended locations, connections will
be made to the normal audible and visible alarms
associated with the office. At unattended offices,
provision is made for an alarm circuit into an
attended point. For detailed information, refer
to Section 362-100-100 or 362-010-150.

4.03



4.04 The alarm circuit in the ON-type repeater

is the same as in the N-type repeater. Pro-

vision is made for transmitting the alarm from
an unattended to an attended location. For de-
tailed information refer to Sections 3862-010-100
and 362-010-150.

REFERENCED CIRCUIT DESCRIPTIONS (NOT AT-
TACHED)

CD-95192-01 LL-LH Repeater
CD-95193-01 LL-HL Repeater
CD-95194-01 LH-LL Repeater
CD-95195-01 HL-LL Repeater

DRAWINGS (NOT ATTACHED)

SD-95118-01 — N1 and O1 Channel Circuit

SD-95118-03 — O1 and ON Schedule C and D
Program Circuit

SD-95124-01 — Application Schematic for
N1, ON1 and ON2 Repeaters

SD-95150-01 — Application Schematic O1
and ON Carrier Terminal

SD-95151-01 — 01, ON1, and ON2 Twin-
Channel Carrier Circuit

SD-95152-01 — OB1, OC1, OD1 Group-
Receiving or Repeater
Amplifier and ON1 and ON2
Group-Receiving Circuit

SD-95153-01 — OB1, 0OC1, OD1, and ON1
and ON2 Group-Transmit-
ting Circuit

SD-95154-01 — O1 Terminal Group Oscil-
lIator and ON1 and ON2
Group Oscillator Circuits

SD-95155-01 — Application Schematic — O1
Repeaters

SD-95158-01 — O1 Repeater Oscillator and
Miscellaneous Oscillator and
ON1 Miscellaneous Oscillator
Circuits
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SD-95163-01 — Channel Test Stand Circuit

SD-95165-01 — Application Schematic —
Power Supply and Alarm
Filter Circuit

SD-95172-01 — OA1l Group-Transmitting
Circuit

SD-95174-01 — OA1 Group-Receiving Cir-
cuit

SD-95180-01 — Attended Office Alarm Cir-
cuit for TUse with Pole
Mounted Repeaters

SD-95181-01 — Application Schematic —
Line Filter and Autotrans-
former Circuit

SD-95191-01 — N1, 01, ON1, and ON2 Thru
Channel Circuit

SD-95192-01 — ON1 & ON2 Low-Low and
Low-High Repeater Circuit

SD-95193-01 — ON1 & ON2 Low-Low and
High-Low Repeater Circuit

SD-95194-01 — ON1 & ON2 Low-High and
Low-Low Repeater Circuit

SD-95195-01 — ON1 & ON2 High-Low and
Low-Low Repeater Circuit

SD-95196-01 — Application Schematic —
ON1 Junction Group 1

SD-95197-01 — Application Schematic —
ON1 Junction Groups 2 and
dordandb

SD-95198-01 — ON Combining Network and
Oscillator Circuit

SD-95216-01 — ON1 and ON2 Repeater Cir-
cuit for use on Radio, Low-
Low and High-Low

SD-95218-01 — ON1 and ON2 Repeater Cir-
cuit for use on Radio, High-
Low and Low-Low

SD-95224-01 — Slope Networks, Span Pads,
and Artificial Line Circuits
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